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(54) POSITIVE ELECTRODE ACTIVE MATERIAL AND MANUFACTURE THEREFOR AND 
NONAQUEOUS ELECTROLYTE SECONDARY BATTERY USING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prolong the cycle 
service life by forming a positive electrode active 
material of lithium, containing composite oxide having 
the specific composition, and having including a sulfate 
radical included in. 

SOLUTION: The active material of a positive electrode 

constituting a secondary battery together with a negative L 1 * Mi - y Ny Qz - z X* 

electrode, a separator and a lithium salt containing 

nonaqueous electrolyte, is formed of composite oxide 

expressed by the formula, and a containing sulfate 

radical is preferably formed of an inorganic and/or 

organic sulfate of 0.01 to 5 wt.% to the positive electrode 

active material. The deterioration of a cycle characteristic 

of the battery and capacitive reduction are not caused by 

the contained sulfate radical. The positive electrode active material having low impurity is 
preferable and is desirably obtained by baking under the presence of oxygen after adding a 
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sulfate radical to a material containing an Li source and an M source or measuring and 
adjusting the concentration of the sulfate radical in a sulfate radical containing material, and 
also becomes a positive electrode mix by adding the sulfate radical. In the formula, M 
represents Co and Ni, N represents a transition metal element which is different from M and 
one or more kinds from among the elements of second, 13th, 14th groups of a periodic table, 
X represents a halogen element, and x, y, z are such that (0.2<x<1.2, 0<y<0.5, 0<z<1, and 0< 
a<2z) respectively. 
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TO. 5-20//mt?fty, *blC»*L<tt1-10 
[0 0 5 2] »»;i<DI3:j6M^ »*J5l£*fiJffl Lfc^/fi 

£>|C$?£L< I*0. 2-5 /imtfe-So 

[0 0 5 3] CITI=. ^««-CffiL^«ft«9M9tMH(* 

SnS io.8 P0.2 O3.I 
SnSi0.5 B0.2 P0.2 Ol. 85 
SnS i 0. 8 Bo. 2 O2. 9 
S n S i 0. 8 A I 0. 2 02. 9 
S n S i 0.6 A I 0. 1 Bo. 2 Ol. 65 
S n S i 0. 3 A I 0. 1 PO. 6 02. 25 
SnS i 0. 4 Bo. 2 P0.4 02- 1 
S n S i 0. 6 A I 0. 1 Bo. 5 O2. 1 
S n Bo. 5 PO. 5 O3 
SnK0.2 PO3.6 

[0 0 5 4] SnRbO. 2 PO. 8 O3. 2 
SnBaO.1 Pi- 4504. 5 
SnLaQ.1 PO. 9 O3.4 
S n N a 0. 1 B0.45O1.75 
S n L i 0. 2 Bo. 5 PO. 5 O3. 1 
S n C so. 1 Bo. 4 P0.4 02- 65 
SnBaO.1 BO. 4 PO. 4 02- 7 
SnCaO. 1 A I 0. 15B0.45P0. 5503.9 
SnYo.1 Bo. 6 PO. 6 O3.55 
S n Rbo. 2 Bo. 3 PO. 4 O2. 55 

[0 0 5 5] SnCsO. 2 B 0. 3 PO. 4 O2. 55 
S n C so. 1 Bo. 4 P0.4 02- 65 
S n Ko. 1 CsO.1 Bo. 4 PO. 4 02- 7 
SnBaO. 1 CsO.1 Bo. 4 PO. 4 02- 75 
SnMgo. 1 KO. 1 Bo. 4 PO. 4 02. 75 
SnCaO. 1 Ko. 1 Bo. 4 PO. 5 O3 
S n B a 0. 1 KO. 1 A I o. 1 Bo. 3 PO. 4 02- 75 
S n M go. 1 C so. 1 A I 0. 1 BQ. 3 PO. 4 O2. 75 



S n C a 0. 1 KO. 1 A I 0. 1 BO. 3 PO. 4 °2- 75 
SnMgOJ Rbo. 1 A I 0. 1 Bo. 3 P0.4 O2. 75 

[0 0 5 6] SnCaO. 1 Bo. 2 PO. 2 PO. 2 02- 6 
SnMgO. 1 CsO.1 Bo. 4 P0.4 PO. 2 O3. 3 
S no. 5 Mno.5 MgO. 1 Bo. 9 O2. 45 
Sno. 5 Mn0.5 CaO.1 PO. 9 O3. 35 
Sno. 5 Geo. 5 M gO. 1 PO. 9 O3.35 
Sno. 5 P©0. 5 Bao.1 PO. 9 03. 35 
SnO. 8 FeO. 2 CaO. 1 PO. 9 O3. 35 
SnO. 3 FeO. 7 B a 0. 1 PO. 9 O3. 35 
SnO. 9 MnO. 1 MgO. 1 PO. 9 O3. 35 

[0 0 5 7] SnO. 2 MnO. 8 MgO. 1 PO. 9 O3. 35 
SnO. 7 PbO. 3 CaO. 1 PO. 9 O3. 35SnO. 2 Ge 
0.8 BaO.1 PO. 9 O3.35 
SnA 10.1 BO. 5 P0.5 O3. 15 
S n C so. 1 A I 0.4 Bo. 5 PO. 5 O3. 65 
SnCsO. 1 BO. 5 PO. 5 O3.05 
SnCsO.l Geo.05B0.5 PO. 5 O3. 15 
S n C so. 1 G © 0. 05 A I 0.3 Bo. 5 PO. 5 O3. 60 

[00 5 s] 3*«a-c±iH0)fta*t»t*(cffl^*z 

[0 0 5 9] m&SM (jE«*«l&tfiE«S'Sl) iZit. 

z£tei*m*mmi±ttmvtohi£tov&&i\ mm. x 
aaa (ttttaa* M*ttaa. ±tt«ttfc£> . ax 

^>z?=7vo, mmm&v&m <a« 7^3= 

— OJx % ig ($#§3BB6 3— 1 4 8, 5 5 44) 4if) 

9-20, 9 7 14) tt£a*«tttt»eiasfcr*c 

ftizmmzixte^tf, 1 -5 oii%^l< % arc 
2-3oii%^ll\ a— 2- 

[0 0 6 0] «**|f=(* % mm. T'AjXAj. #Ufc;i 
f;Hr;UP— lf£-tr;ua— x. v7-tr^;Hr;u 
t- h^^M-px^uv. /KM 8Mb tf-UT:^ 

/K'J^? — (EPDM) . XW>ibEPDM, X 
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tti: LT/BIn£>*1& 0 JSSfflOjj&JOfiri. 2-3 Oil 
0-3 OmM%rf><#*LlN e 

[006 1 ] =%«Aa>a3ft(=fflL^&4x«ff7K«fllX& 

> h + *>X$ > % fh7t 2-^ ^;i/f h 

7tKP77X y^f^x;i,7t^y h\ 1, 3-v> 

t+V7X 7-t?S=Mj;U. - h ^ 

Stlt^^u. 'J>8h'jixf;b «$BaHB6 0-2 

3. 9 7 3§) , MJ* h^^y $ > (ttlNjBB6 1 - 

4. 1 7 o*) . i>^-*v^>RSHt WBBBB6 2- 1 

5. 771§, P62-22, 3 7 2^.^62-10 
8, 4 7 4^) . X;U*^> (4#B3BS6 2-3 1 . 9 5 

2- 44, 9 6 1§) . T/P eL/>*— /"K^— hR9» 
(S^BS6 2 - 2 9 O. 06 9^ ^62-290, O 

7^),f h^fc Kn^5>«»it mHH6 3-3 

2, 8 7 2^) . ylfjU-fjl. «*BBIB6 3-6 

2. 16 6§) . 1. 3-^p/^^h> (ttmme 

3- 1 02. 1 7 3») 6£0)*^ah>tt«|j«lta) 
< t ti 1 «isi±*a^LfcM £ *a>*MHc*it* 

■Jf^-Mfc* 0IJ*_(£. L i C I O4 v Li BF4. L i 
PF6 v L i CF3 SO3 , L1CF3CO2. LiA 
s F6 . L » S b F6 . Li B10C I 10 (*$HSBS5 7 - 

7 4. 9 7 4^) % (KaUBKtS*^#>HU^«5A (W 
BB60-4 1, 7 7 3§) , L i A I C I 4 . LiC 
U L i B r . L i I (ttlSJBB 60-247265 
#) . OUUi£=yls\)=f-^U (^BflBS6 1 - 1 6 5. 9 
5 7§) , ra^x^UTfc^KU^A (WMBa6 1-2 
1 4. 3 7 6^) ^d:(D1iia±(D^b8fi£^HrLN 
-So 4>t?£. t°L<>2)-7t-C*- h&£lM*X^U> 

h<tl. K + *>x^>a3cfci;/fc4LMi 

S>X?;U* — hC7);l^;^(CL i C F3 S O3 . L 
i C I O4 „ L i BF4 fc<fctf/fc<6lW*L i PF6 ^ 

M^m^(7>-9->r Xlr o T ^Mffl in ^ c <t A<Tr ^ -5 o 

— H&£lM£x^U>2j;t-C— h*t 1 . 2— is* h 
*vx$ >fc<fcl//fc£UMivx^;ua — jK*— H£>;E 
£-;&CDi££\ 0. 4/0. 6-0. 6/0. 4 (1. 2 



£-0>;g£tf;$teo. 4/0. 6~o. 6/0 4) W$ 

[0 0 6 2] ^±(7>gfl?;$<D*-t?. =3fcS;6a>fcttWa> 

£5S8L W<ttL i PF6 S'JfOASirLttt 

£LT. *ft<t*L i PF6 LT^fr 

T. 'J>fc<<ttiL i PF 6 £U*^Att£LT*trlfififc 
[0 0 6 3] fiKja<7>fte(c3fe<D«3tf^aHtt;S« 
< KR»f*^»R»(***t?*U (WHIge 3 - 1 

3 5447§) % :?peu>a-*-tM' kr«{*3MK 

(t$BaBS6 2-2 5 4. 3 0 2-^-. fs|6 2 - 2 5 4. 3 
03§, ^6 3-1 9 3, 9 5 4^-) % 
^7K»Jv-<t±fB^^P h>ttl*S(OS»«i (*R 
t#I^lB4, 792. 5 0 4^, [^4. 830. 939 
^BS6 2-2 2. 375^.1^62-22. 37 
1^63-22, 3 7 5-^- % |^6 3-2 2. 7 7 6 
*tHf]¥l-9 5, 117^). 'J>liXf/Uf'J 
V— («HBB6 1 -2 5 6. 5 7 3§) 

£ arc tku 'Jp-mj ;u*«*ai=»in-r 4*afe 

^fc£ (&BflBB6 2-2 7 8. 7 7 4^) 0 «g 
6 8-§-) t^O^ttTLN^o 

[OO 6 4] -^^(Cffllx-S-tz/\ 0 U— * — t LTf*. 

vX|S*tfe^tM±7KiJX5 1 L/>^^^f)0< P>+tfc*>— 

0 1-1 0/imA<lUbH^)o -fe/^U^— (DJl^fi. — 
»(-«afflfl>ffiH-C?ffll^b*L-S. WiLtf. 5-3 00/i 

[0 0 6 5] «»RIC/-KUV— <fi:a>H(*a«R)5<ffli\ 

[0 0 6 6] ftB*3fe»«Wtt*aA7r*BM-C. iUT 

Wait eUi?> (*#§fl0S4 9- 1 0 8. 5 2 5^-). 
K'JIf^7tX77-C h ($#§8084 7-4. 3 7 6 
#) . h«JX*y-^TS> <mi0B52-7 2 l 42 
5§) , Sttx-f^ (SBBB85 7- 1 5 2. 6 84 
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#) . IfL/>v7S> (1*68885 8-8 7. 7 7 7 
^§0 . n-^-fA (4*88885 8-8 7. 7 7 8§) . 
^^'J>ihU7SK (SM5 8-8 7, 7 7 9 

*) % - hp (Snares 8-2 1 4. 2 

8 1§) , fiSH (&MBB 59-8, 280§) , 

-f 5>sfe*4 (»BaBB5 9-6 8. 1 8 4f) . N-g& 

t^/'j^y^tN, n * -ss-Y = yyuy/> 

(t#^0S5 9-154, 7 7 8§) , 
^v7;i/^H-f^ (4#B3Ba 59-205, 167 
*) . ra^T>^E-^?A^ («BaBB6 0-3 0. 06 5 
% tKUx^U>^Uz3-;U (»BBBB6 0-4 1. 7 
7 3§) % fcfP— A, (WHHB6 0-7 9. 6 7 7§) % 
2-/h^>x^/-;i / («rBRHB6 0-8 9. 07 5 
. HttfbTVUS-^A (**BaBB6 1 -8 8. 4 6 6 
. OTtt#>J7-MiS*Jifl)^y7- (MM 6 
1 -1 6 1, 673§) , h'JXf L/>,ta/t>7 5 K 
1 -2 0 8. 7 5 8§) . h 'J 7^*;U/ta 
370 (*$^BS62-80, 9 7 6§) % ^;U?*-'J> 
(4$gaBB6 2-8 0. 9 7 7§) , *;UtK— JUg£#0 
7"J— ;Hb** (WHBB6 2-8 6, 6 7 3§) % ^ 
tM^M***'; h'J75 Kt4-7^*;^7 
* U > (^^BS 62-217. 57 5^) , 

> (<t#^BS6 2-2 1 7. 5 7 8^) % 
(»BaBa6 2-2 8 7. 5 8 0§) % E3«^X/H-^A 
(4$B8BS 63-121, 2 68^) , HjfiX;U*=^ 
AJ£ (&BS0B6 3- 1 2 1 , 2 6 9#) 4W<*lf?)*L 

[0 0 6 7] *fc % «»a*^«tt(=-r*fc»l=*/\P 

<r>;£$£. QttflsftSL H5Mbfi<bx^u>£ 

S6¥;*S(=^*1+^Z<t/)<-C?^^> (if$^BS4 8-3 6. 6 

3 2§) o *fc, BS«mc5gte£ifct±£fc#>l::aft? 
»l::ft«#x£*3rt±ac 4 OftBBflB 5 9 - 1 

3 4. 5 67§) 0 

[0068] jE&vnm<r><£mizitmM%i&z>iMZ3zn 

hP^ ^ > (»BBBB4 8-3 6. 6 3 3^) . S 
»?8 (4*B3BB 5 7 - 1 2 4 . 8 7 0§) 

[0 0 6 9] *fc % IE«3ttJM>8H£&irr4c£j&< 

B3BS5 5- 1 6 3. 7 7 9§) Mfc« (ttBMB 

5 5- 1 6 3, 7 8 0#) "CMLfcU. 
<ttKJBB5 8- 1 6 3. 1 8 8f, H59-14, 27 
4#) . /fijlfbVtWK^^ (4$BaB86 0-9 

7. 56iti a>affi«(D*a(CcfeoTaK"r-6*ji*< 
■tr^u>iB*aaiLf=y (wiwoss-i 11. 276 

2. 771§) C<t*><3*lf t>tt4o 



[0 0 7 0] a«;£1fcS£<7>Jiia<*<t LTf*. «J«4*Lfc 
firct<J:l\, «x(4* IE®C:(4. #*4<tLTXx>UX 
ft&K. 7^U5-^A^Xx>uxfH0>g®l::2i-- 
(4. fl8i:Lrxf>um -^^r;u. fl % ^2>. 

. AI-CdS4fttm^*i6. C4x 
&<&tt»OSH£&1b^4c££m^*i4. ffc#(4. 

£*<m^*t& 0 e*M4. »icEs**ifti^<. 5-1 

00// mO)t^<ffl^b*ll)o 

[0071] hi a. *>u>5fs«aia)KHH-ca&* 0 

<hrf><-tr^4 0 S?fef±. -b/<U— * — 4fc*(c«E LtzJE 
8*>- h 3 i S 2 $ 1 CHA L, 
1 *ft«^-h2«a«WI=««U WBXCSALM 

#X>ry K7 ^^LT^Tfef&l 0>±fflPl::«£*jh,4 P 
IE«:>-h3(4. jE«'J— K8. !§S^b-h1 5. |» 

*§#<*9. asaaRx-r^^i o. iEgja«««a (ui 
7\ PTc<bi^5) u>y 1 1 s^urag^v^^i 
3(=sawiz»«$*t*o 

[0072] »p»tt % ±fr felHiraS^r* 7^13, 
PTC'J>^1 K m;7Sig»rX-f 1 O. |ft«#<*9 

«>^1 3(4. Md)UUi«fti>ftU % te^#i*9ii 

sairt«n?**o 1 eri. Rs®#<*9^±^ij 

^s®*s?o aiajswx-f ^^i o(*. m-^in*i 
o a 1 o b tmm*) >y i o c ^^-r^ 0 

[0 0 7 3] IEffi*>— h3tfi«y- K2 

4o ±^P$fe^^6(4. affi»titP«:S$6*i^--2)<t^ 

(c. aaw^aaifl&i **e«-r*. a«»^a*ffiia> 
f B 1(cT^$fe^«5^iBSL. aai$<taife*i £«tt-r 

4o 

[0074] PTC'J>^1 1 (ia^^^it^-b^t-^ 
W9f1 0(4. SR-«at»1 Oat*««J>yi Oc 

<t|£~^M{* 1 o bG>«H«ittt:-t?&y % m-®iii*i 

0 a(4(»<g#<*9WJ(c@BS^nSil?l$^L. 

(* 1 0 b (4 P T C 'J >^ 1 1 ftt^^^S^t ^ ^ 1 

3fiij(cgBg^HmiifL^^-r^«itr*fe4o m-mmt* 

1 o a <tm-^il<* 1 o b &f*4>*ffi?afttt(=fMK£ 
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LTE2]£Sfcfcb-f 3 e ca>B#B3!tiS»rX-f ^1 o$»5 

a#f*9a)a«»«ji:r4s»«!i(ciBaLri^a>-u. s 

*HHi:-r4a7fia>«8a*<lftih**i*o 

[0075] aaa>iK«(4a-f v— k 

y>y— % ft*ifL^#ii=taffl-(?*« 0 ^ 

[0 0 7 6] **-*«ao>fflifcf*. WlcBB3E**iftt> 

h (/<— Ah^?) /<ya>, y— hH'?— tK^t 
^K9-^p. a^^^^^u— MffiBfi* 3 — 

e^A— tf— . aw-rutr. /\>^ 
-f— f'J — . tK— ^;i/CD, s-^x^. B^ 

vx-/\*-. b^mml smmis* 



if) «CW*tf6ti*. 

t*,X$Z> 0 
[00 7 7] 

[ftttM] £iTrca/ £ fittaa>ftikfl£«ifr«ftn£$ 

I*. 

[0 0 7 8] CMKM13 

(IE«;£felf£<7>Uig) Ktt'J^ASS (NJK9 9. 3 
811%) 6 3. 29 g (0. 0O4lI%giffi§ 

*) . KI'J tMSo. onig" &t/gg*b=i 

/Ol/h (3/\';i/htl7 3. 411%) 13 6. 71 g 

(o. oo5ifl%Kaflt«) ^ryu^i&igicAft 

5 U B»*D«MPI=A*L*«»BftTT7» 

SL, 9 4 0°c-eca>ffljss«i#Lr«ja«kaiLfc o % 

&*lfc«J«***«+-C?**PLfc*»*L. O. 011 
a%Mfi§t3/UK»iJfH7AL i C0O2 

[0079] ttlt«$**i:aK«a>aH&t;ttffiS3b< 

*0>flfc:& C^1] <DIE^;Steigc-2~c-- 1 2 St/ 
Jt«C- 1 . fcfcR-2£»fco 
[0 0 8 0] 

[Si] 
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C-8 








0 
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0. 0 0 5 
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0.004 


A 


: 0 


. 2 2 6 9 


0.005 
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[008 1] CCT?AI*««*^->H,A2*tt. Blififc 8k*m* h 7 7**7 AT? fc*. 
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[0 0 8 2] TEmfgfanc- 1 ~C- 7 &r/it«- 1 % 

C-8~C-10fi. BtilU^AXIttMb^/^UH* 

[0 0 8 3] at»aa>e»tt. JaTtD^K^yfro 
fc„ K»0. 5gj3 0mlt-*-|:fflU (1 + 

1 ) mrnem \ru (1 + 1) 4 m i &m 

L*T?. tt»Lfc». 1 OOm I >X?^Xa|C»U 5t 
77 DION EXtig, 2000 i/sfi) (CT 

[0084] (flttttff T*fe«tK*ftiMftibtto«rt 

01 Sn0^67. 4 g . B2 O3 $1 7. 4 

g. S n2 P2 07 ^102. Bgl^U ^»?L»T? 

T7;u=f>#xf?ffl&T*r? 1 o o o 0 ct? 1 oftni > ]ffij££ 

ffofc, flfcfifcSL 1 0 0 o C/#(Di8ft-C?&2frU HfeiS 
W*7X«Oft«iS«jJll|»B*S n B0.5 P0.5 0 3 £ 

»fc 0 »ttK4>X1IH*re»SLfc£: 

Cu-Qffg<D^ttTT?2 0 = 2O-3 5° 

[0 0 8 5] (««^*h>— KDftWJM jE«**i|*L 
IE«)SftKaMb&ftc- 1 JEte;5«!)S?f::*f 

iLTTK'Jf h7^Plf ly>0)*»»Kj3. 31: 

M%<t/-K'Jr^ U^Sth'J^A 1 . 1 1l%^b4^ 

OiUmfl)7;i/5-OA7^;l/A dEHfliW*) CDf^®(C 
i*Lt, jE8i/-h$ftBLfc 0 h*tt«IL 

^uxLfc»*. ttB©i*i[ifrffiafcy 23 0 g/ 

m2 , »ftKOI¥W*M-ffla/=y*5cfe-t9 0/im-C?a5o 
fc. 1 ] 1 Z&Zftt 

«-K Jt«- 2 *fflLxrB«l=««*M->-h*f^jH 

[0 0 8 6] ft«JS»KWIBi*fcLrfc**A-1 £8 
611%, 311%, THr^U>^^^^ 

^611%, JSSSfli: LTXfU>-^ vx>=TA(7> 

0000 r pmti o^usai&aiax^'j-s 

SSSlLfc. l#b^X7'J- 1 8 Vm0)ffi74 Ji, 
Sf:ljj3«):f3 0/<mt6ofc, 



[0 0 8 7] ft«S/-ha>JSHUIJBa>«H«c % g& 
M-ttHf8^^bT;U5-0AO1 : 4 (fifiit) CD;1^ 

. tt^^isn 5 um) s&su mm& 
[0088] aa»a>ff8M) i?35/i 

mCD^JlL i fS$*S5mmfi* 3 7 mmCD»TM-|C^ffir 

tt(*A- 1 ££*Lfcfi«*>— h(DHH(DSH«KJia> 
-hlC. 2mma>ffilljnn»i Mr**?) £Hl>TEE3fP 
-7-Sffll^t#Sifti-fc 0 &Sy-h^<DL IWM 
LTfcJ;f 1 10mg-C?fcofco 

[0 0 8 9] -hfE0)IEl$ h$35 mmOtSlC ft Mr 
U Mv~h^3 7mm(DWlLr, V- h<7>* 

^KSJSLfcflL S^5-4 0°C(D&«Stt4 3 T?1 5 0°C 

T?2»rBW*tt*Lfeo 01 o>mmmmmiz7r:Ltc^5 

lz % B»*tt«*^a)jE«*>— h 3 . -tz/\°U— * — £ LT 
— h2. ^Lr-tr/<U-^-4(DIH-ectib^aJlL. 

;up« Ltztka<om&n»mumm i (anas^ 

T 1 mo \/*Jy h;UCDL i PF6 (X^U>*— tK* 

2:2:6 (fMUt) SdX) t4ALfc, 
[0 0 9 0] jE«tt^£*Tf 6«;6K1 3****^ h 
7$^Lt^LAtIg1 4mmS* 5 0mm(DRii 
l*SftaLfco 2E««}?-1 3(*jEffi*>— h3 

[0091] jbfBo*;^[c j: y . cs 1 3 ~<&4ie«;s«b 

[0 0 9 2] _bfH(0cfc3lc^SLyza^!iaa;S^^H?I 
A**i^^P-bXA<^fiE**iT^&L\B7l!iSrBtt:-Cfe 

[OO 9 3] «*K«B(** % ISt'1 2B#f B 1)ftg^. 

o. 1 A(7)-SaiSO^<t-e mra^«*«*frLV * 

LNt?5 0°CCDt<b:T? 1 OB0I-y>^(6Lfc. C 

fee 

[0 0 9 4] C<OS**iSt±^b<Dfc^|r. 2mA/ cm 
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[0 0 9 5] Ul±<D«jfi*. *«»lt«E4. 2V (P^ 

(naas (ocv) ) % mm&±mi±2. sv (srs 

ffi) . 2mA/cm2 (O. 2Cfi^) (D«3lEffiIia>|fe 
m2 (1. oc) a>«35-e3fettS"9--f ^;U*1±fct# 

<tx 3oo-9--f^;u»Taa>to«ss*ic»-r*«n*** 

[0 0 9 6] ±IBO)Bifclcoivc. lM9JU**a>l¥fl 
l:|ltfc 0 

[0 0 9 7] 
[«2] 
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